Globally tuberculosis (TB) 
INTRODUCTION
Tuberculosis (TB) has become the ninth leading cause of death worldwide and it has been the leading cause of death from a single infectious agent for last 5 years, which is now ranking above HIV/AIDS. 1 Despite the availability of a ordable, e ective treatment; it still a ects and kills millions of people each year. In 2016, an estimated 10.4 million people were su ering from tuberculosis globally and 1.7 million died from the disease (including 0.4 million among people with HIV) 1 , which represents an intolerable burden of human su ering. 1 Ending TB is not only a public health problem, but also a development challenge and opportunity. e WHO "End TB Strategy", aims to end the global TB epidemic with targets to reduce TB deaths by 90% and TB incidence rate by 80% by 2030. 1 In Bangladesh, tuberculosis (TB) is a major public health problem since long 2 and Bangladesh is one of the 30 high TB burden countries in the world. 1, 3 e goal of National Tuberculosis Control Program is to reduce morbidity, mortality and transmission of TB until it is no longer a public health problem. 2 Tuberculosis is associated with weakened immune system and it is a chronic infectious disease. Tuberculosis has been reported in association with acute lung infections (viral, bacterial, fungal), HIV infection, chronic helminth infestations, diabetes mellitus, chronic lung disease (e.g., COPD, pneumoconiosis), chronic kidney disease or end stage renal failure, gut malabsorption or gastric bypass surgery, skin disorders (e.g. psoriasis, alopecia areata), sarcoidosis, congenital and other immunode ciencies, autoimmune diseases, solid organ transplants and cancers. 9, 10 It is not uncommon that a tuberculosis case may also su er from other long term conditions. 9 With the increasing pace of globalization, improved life expectancy, ageing populations and the increase in long-term conditions indicate that "multimorbidity" (MM) or the coexistence of two or more chronic conditions in the same individual is rising. 7 e consequences of multimorbidity include impaired functional status, decreased quality of life, increase in mortality, polypharmacy and complications of treatment, higher utilization of health care system and greater susceptibility to failures of care delivery and coordination and other safety issues. 7, 22 So, finding out the extent of multimorbidty (prevalence and associated factors) among tuberculosis cases is also very important.
is study was expected to provide information about the extent of multimorbidity among tuberculosis cases in context of Bangladesh. registered in selected DOTS centers were enrolled in this study Available spot cases were interviewed at DOTS centers and a few listed cases (record review) who resided nearby the selected DOTS centers were contacted over phone whether they were available or not and then they were interviewed at their home. A pretested, semi-structured questionnaire was used for data collection. Data were collected by face to face interview, observation and medical records were reviewed for diagnosed chronic diseases. ose TB cases who had chronic conditions but medical records could not be reviewed, were excluded from this study. Informed consent was taken from the respondents and parents/legal guardians (in case of children). A TB case having two or more chronic medical conditions were considered as TB-MM subjects and "TB without MM subjects" if they had no MM.
METHODS
Prior to commencement of the study, the research protocol was approved by the Ethical Review Board (ERB) of National Institute of Preventive and Social Medicine (NIPSOM). Permission was also taken from the selected DOTS centers. All ethical issues were maintained throughout the study.
Data were processed and analyzed using SPSS version 16.0. Descriptive data were expressed in frequency and percentage. Chi-square test was conducted to nd out association of variables with multimorbidity.
RESULTS
A total of 227 TB cases were interviewed during 1 year study period. Mean age of the tuberculosis cases was 39 (±17.01) years. About half (40.1%) of them belonged to 20-39 years age group. Regarding sex distribution, 57.7% were male and 42.3% were female. Higher number of cases (41.4%) completed their secondary education. More than half of the cases lived in urban area (57.7%) and 29.5% cases were housewives. Mean average monthly income of families of TB cases was 33731.28 (± 23381.09) BDT and half (50.2%) of them had their average monthly family income 15001-30000 BDT. Majority (81.9%) of the TB cases was new case and rests (18.1%) were relapse cases. More than half (67%) of the cases su ered from pulmonary tuberculosis and rest su ered from extra-pulmonary tuberculosis (33%). Regarding smoking habit, 19.4% TB cases were currently smoker and majority (80.6%) were found as non-smoker. BCG scar was seen in 55.5% cases ( Table-I) . Table-II) .
Among 29 TB-MM subjects, 24 had two and 5 had three chronic diseases. Wegener's granulomatosis 2 6.9
Chronic antral gastritis 1 3.4 
DISCUSSION
Over recent years, people living with multiple chronic conditions known as "multimorbidity" is rising in prevalence 7, 11 , both in developed 12 and developing countries. 13 On the other hand, tuberculosis, a chronic infectious disease, is a major public health problem in Bangladesh for a long period of time. Tuberculosis can frequently co-occur with other long-term medical conditions. 8, 9, 10 erefore, present study was designed to nd out the extent of multimorbidity among tuberculosis cases in our country and it should be stated that, a study was conducted on general rural elderly people to investigate multimorbidity in our country 24 ; another study was found regarding tuberculosis-diabetes comorbidity 14 but studies regarding multimorbidity in similar tuberculosis population were very rarely found in Bangladesh. However, in Brazil, a study was conducted on all the reported TB cases registered in their National Noti cation System showed increased number of tuberculosis subjects presenting with multimorbidity (MM). MM increases the iniquity contributing to adverse clinical outcomes and treatment response in patients with TB. 4 In this study, Mean age (including standard deviation) of the tuberculosis cases was 39 (±17.01) years and most of the cases belonged to the 20-39 years age group (40.1%). More than half of the tuberculosis cases in this study were male (57.7%) and the rest were female (42.3%). Almost half (41.4%) of the tuberculosis cases completed secondary education. and half of the cases (50.2%) belonged to 15001-30000 taka income group. People from urban area (57.7%) su ered more from tuberculosis than rural area (42.3%). Regarding clinical characteristics of TB cases, more than half of the cases su ered from pulmonary tuberculosis (67%) and rest su ered from extra-pulmonary tuberculosis (33%). Majority of the cases (81.9%) were new cases and rest were relapse cases (18.1%). Tobacco smoking is associated with poor TB treatment results. 15, 16 In this study, 19.4% cases were found as currently smoker. BCG scar was seen in 55.5% of all TB cases. Malabika Sarker et al. conducted a study in order to measure the burden of TB-diabetes co-morbidity in Bangladesh, where the mean age (including standard deviation) of the tuberculosis cases was 39.9 (± 15.5) years, 38.7% were females, about half (53.1%) of them had a family income of 5000-10,000 BDT, 40.7% never attended school and more than half (59.2%) of the cases were from rural areas. About 82.2% had pulmonary TB where most of the cases (98.2%) were new cases. 14 e proportion of multimorbidity among tuberculosis cases (TB-MM subjects) in this study was 12.8% where 24 (82.76%) TB-MM subjects had 2 and 5 (17.24%) had 3 chronic diseases along with tuberculosis.
e nding is higher than the prevalence of multimorbidity in tuberculosis cases (1.14%) in Brazil. 4 However, this di erence might be due di erence in sample size where that study was conducted on all the tuberculosis cases registered in the National Noti cation system in Brazil.
Multimorbdity and age has very strong and well-recognized association. 4, 20 e prevalence of multimorbidity increases substantially with age. 7 In this study, proportion of multimorbidity among tuberculosis cases was signi cantly higher in age group ≥40 years (p<0.001). is nding agrees with Reis-Santos et al study where 40-59 years (OR: 17.89; 95% CI, 5.71-56.03) and those ≥ 60 years (OR: 44.11; 95% CI, 14.09-138.06) were more likely to develop TB-MM. 4 Gender is also one of the determinants of both TB 23 and MM. 7, 21 Generally, TB is more frequent in men 23 but women more often develop multimorbidity. 21 In this study, sex of the tuberculosis cases was found to be signi cantly associated with multimorbidity (p=0.034). In Brazil, simultaneous occurrence of TB and MM was lower for males (OR: 0.63; 95% CI, 0.52-0.76). 4 Level of education can a ect the probability of having tuberculosis and multimorbidity. 4 Our study shows that higher proportion of multimorbidity was found in tuberculosis cases who never attended school (p >0.05).
e study conducted in Brazil revealed that higher proportion (1.7%) of TB-MM subjects were illiterate . 4 In our study we found that urban tuberculosis cases had higher proportion of multimorbidity than rural cases (p> 0.05). Another previous study that showed TB-MM subjects were less likely to live in rural areas (OR: 0.63; 95% CI, 0.42-0.95). 4 In this study, monthly family income was found signi cantly (p=0.001) associated with multimorbidity in tuberculosis cases. It is known to us that poverty is one of the determinants of tuberculosis. A study conducted on multimorbidity in rural elderly people in our country showed that persons who were relatively better-o , su ered from more chronic conditions. Prevalence of multimorbidity was signi cantly (p=0.028) higher among currently smoker tuberculosis cases. Smoking prevalence is often high among TB cases. As a result, prevalence of other smoking-related conditions can be high as well in people with TB. 15, 16 A study conducted on multimorbidity in general population in China showed that smoker people were more likely to develop multimorbidity. 13 In this study it was observed that proportion of multimorbidity was signi cantly (p<0.001) higher in tuberculosis cases without having BCG scar. However studies regarding TB vaccine e cacy and multimorbidity were very rarely found.
CONCLUSIONS
e current study showed increased number of TB-MM subjects in our country and multimorbidity among tuberculosis cases was signi cantly associated with age, sex, monthly family income, smoking habit and BCG vaccine scar. However, the study was conducted on a small scale. Moreover, tuberculosis cases who had other morbidities but medical records could not be reviewed, were excluded from this study. So, prevalence of multmorbidity in TB cases might have been underestimated. Subjects with MM may be prone to TB-drug intolerance, treatment failure and need a longer duration of treatment. 4 erefore; it is proposed that a systemic nationwide study should be conducted on each tuberculosis case to get the actual national scenario of multimorbidity.
